Background: Maternal mortality is preventable by proper information management and is the main target of the Maternal Mortality Surveillance System (MMSS). Aim: This study aimed to determine the status of information management in the Iranian Maternal Mortality Surveillance System (IMMSS). Methods: The population of this descriptive and analytical study, which was conducted in 2016, included 96 administrative staff of health and treatment deputies of universities of medical sciences and the Ministry of Health in Iran. Data were gathered by a five-part questionnaire with confirmed validity and reliability. A total of 76 questionnaires were completed, and data were analyzed using SPSS software, version 19, by descriptive and inferential statistics. The relationship between variables "organizational unit" and the four studied axes was studied using Kendall's correlation coefficient test. Results: The status of information management in IMMSS was desirable. Data gathering and storage axis and data processing and compilation axis achieved the highest (2.7±0.46) and the lowest (2.4±0.49) mean scores, respectively. The data-gathering method, control of a sample of women deaths in reproductive age in the universities of medical sciences, use of international classification of disease, and use of this system information by management teams to set resources allocation achieved the lowest mean scores in studied axes. Treatment deputy staff had a more positive attitude toward the status of information management of IMMSS than the health deputy staff (p=0.004). Conclusion: Although the status of information management in IMMSS was desirable, it could be improved by modification of the data-gathering method; creating communication links between different data resources; a periodic sample control of women deaths in reproductive age in the universities of medical sciences; and implementing ICD-MM and integration of its rules on a unified system of death.
Introduction
According to the World Health Organization (WHO), the maternal mortality index in 2013 was 210 per 100,000 live births, and 289,000 women died due to pregnancy and its complications in this year in the world. This index had a 45% decrease from 1990 to 2013. In Iran, this index was reported at 23 per 100,000 live births, and the mortality rate was 340 persons in 2013 (1). Maternal mortality is considered a preventable mortality (2-5), and there is a national, international, and political commitment to decrease it (6). Thus, an appropriate strategy to prevent maternal mortalities is the most important program in most countries, including in Iran (5). In response to this commitment, Iran designed a national maternal mortality surveillance system (MMSS) in 2000, and the final system started officially by holding multiple meetings and expert opinions of authorities and experts of universities since 2001 throughout the country (7). The primary target of the MMSS is the elimination of preventable maternal mortalities by obtaining information of each case of maternal death to manage public health functions and monitoring of their impact (8). Although the maternal mortality rate decreased in Iran, according to the quantitative targeting of policy council on decreasing the amount of maternal mortality to 15 per 100,000 live births until the end of fifth development program (2015) , the responsibility of the Ministry of Health to plan for improvement of this significant index has been added, and more efforts and implementation of more interventions than the available and repetitious programs are needed (9, 10). As the MMSS has four main processes, including data gathering, assessment of mortality causes, planning more interventions, and evaluations (5) and given that the source of all managerial activities, particularly in health and treatment area, is having comprehensive, related, and on-time information (11) , health data must be considered by policymakers. These data are important in planning, monitoring, and evaluation of health policies and are only helpful when complete because incomplete data can distort the true image (5). To access true information, proper management is required at the level of health care systems, and information management contains a set of activities and processes focused on organizational information needs. The information management goal is organizing and using information to increase and improve the individual and organizational function in patient care, monitoring, management, and support processes (12) . Improving information management skills has become one of the main concerns of most governmental and private organizations, and many organizations try to provide an integrated information system (12, 13) . Considering the results of Zolala's study, obstetric wards in hospitals and health houses are the most important data sources in urban and rural areas, and the loss of maternal mortality data in other hospitals and non-obstetric wards occur. Also, lack of a special classification of maternal mortality in forensics and unawareness of necessity for emergency announcement of maternal deaths were concluded in this research (5). Rahimi showed that the questioning about population information of the deceased and his or her family are not appropriately performed and categorized. Also in the data-gathering process, the location of death and different categories of health staff who needed education were not separated appropriately (14) . Thus, considering the importance of MMSS in identification and planning for prevention of similar maternal mortality occurrence and given that this identification and planning must be based on correct information to have an appropriate performance and effectiveness, correct management of this information has a great importance; therefore, this study aimed to determine the status of information management in the Iranian Maternal Mortality Surveillance System (IMMSS).
Material and Methods
This descriptive and analytical research was performed at the national level in 2016. The research population contained 96 maternal health staff at Health and Treatment deputy of Ministry of Health and 47 universities of medical sciences (two staff in each university; one from health and one from treatment deputy, responsible for issues related to the system) as well as documents in the Maternal Health department in the Ministry of Health, which is a part of the population, family, and school health office, a subset of health deputy. The main trustee of IMMSS is the health deputy of the Ministry of Health; the documents reviewed in this office include the guideline of IMMSS, analysis of maternal mortality in Iran between the years 2001 to 2006, assessing the risk factors and classification of provinces, and performance reports during 2010 to 2014 (7, 9, 10, [15] [16] [17] [18] . Criteria for the selection of 47 universities of medical sciences was the number of years reporting statistical indicators related to the IMMSS by the universities. In the latest report on MMSS performance (2014), the system indicators over a five-year period (2010 to 2014) was presented by universities of medical sciences, universities selected as study population with reported indicators for at least four sequential years. For data gathering, a researcher-made questionnaire was used, which was designed based on similar previous studies (7, 8, (19) (20) (21) as well as a fourth edition of an assessment tool for country health information systems provided by Health Metrics Network of the World Health Organization (22) . The available global standard tool, related to Health Metrics Network of world Health Organization is created to assess a national health information system. A national health information system is an extensive system that contains all systems of surveillance, registration, hospital information, and all other systems gathering health information in that country (23) , and, because in this research, we only assessed the information management status of MMSS, a part of this tool was changed and used considering other literature related to MMSS (7, 8) . This questionnaire has five sections and a total of 42 questions. The first seven questions were about demographic characteristics of the study population and the second to fifth sections with 35 questions were related to data gathering and storage (eight questions), data quality assurance (10 questions), data processing and compilation (seven questions), and data dissemination and use (10 questions) axes. It should be noted that each question had four specific answers that were answered by stating very appropriate, appropriate, relatively appropriate, and inappropriate, thus obtaining scores three, two, one and zero. For confirmation of content validity of the questionnaire, opinions of five experts (three PhD of health information management and two midwifery experts of MMSS) were used and the number, relevance, simplicity and clarity of items were discussed. For this assessment, the designed questionnaire was given to the abovementioned persons, and the final version has been finalized based on their comments. To confirm the reliability of this questionnaire, the test-retest method was used. The questionnaire was given and completed twice with an interval of four days by 12 experts working in MMSS (in the universities outside the study population), and the correlation between their answers in two sessions was calculated 84% (r=84%). The researchers collected the data through visiting and using e-mail. Data of the Ministry of Health and universities of medical sciences in Tehran City (Iran, Tehran, and Shahid Beheshti) were obtained through presence of the researcher, and data of other universities were collected through a questionnaire by e-mail. Before sending the questionnaires, the researcher attempted to make phone calls to each of the study subjects to describe the aim of the study and clarify the voluntarily participation in the study. The introduction letter was released by the vice chancellor for Research and Technology of Iran University of Medical Sciences and sent via official automation system for 47 universities. The researcher resent the questionnaire with a copy of the introduction letter by e-mail for the research community. Due to the inability to refer to all subjects, as a limitation of the study, despite multiple follow-ups, only 76 questionnaires were completed and evaluated. Data were analyzed by of SPSS, version 19 (SPSS Inc. Chicago, Illinois, USA), and mean scores of each domain were calculated. Given that the range of scores for each option was from 0 to 3, to judge the information management status, the data in four axes of the study were considered as follows: score 1 and less = undesirable, 1.1 to 2 = intermediate, and 2.1 to 3 was considered desirable. The relationship between variables "organizational unit" and the four studied axes was studied using Kendall's correlation coefficient test.
Results
The demographic characteristics indicated that the total study population (n=76) was female because in Iran, which is an Islamic country, only women could be educated in midwifery and the vast majority of maternal health department staff are graduated in midwifery. Fifty-four participants (71.1%) were working in the health and 22 in the treatment deputy of universities. The average age and work experience of study population were 43.18±5.24 and 20.32±5.36 years, respectively. The majority of participants (54.4%) had a bachelor's degree, and the rest had a master's degree. Mean scores obtained for information management status in IMMSS was 2.5 ± 0.50 and desirable; the different axes are separately presented in Tables 1-4. Mean score of all axes was greater than 2.1 and desirable. The status of data gathering and storage axis had the greatest mean score (2.7±0.46) ( Table 1 ). The highest mean score (2.6±0.49) in data gathering and storage axis was related to existence of a written guideline about data gathering, storage, clearance, quality control, analysis, and presentation to the target audience and its implementation around the country (Table 1) . The lowest score (1.78±0.87) was related to the status of the data-gathering method. Almost half of respondents (51.3%) declared the data-gathering method is a mixed method (paper and digital) and was diagnosed "relatively appropriate" based on questionnaire (Table 1 ). The highest mean score (3±0), in data quality assurance axis, was related to two questions: status of data periodicity and representativeness. The status of these two attributes was appropriate from the perspective of all study population ( Table 2 ). The lowest mean score (0.91±1.38), in this axis, was related to the status of data control in MMSS, which was inappropriate according to 69.7% of the study population ( Table 2 ). The highest mean score (2.80±0.40), in data processing and compilation axis, was related to status of control process of received data from various levels before using them, which was considered appropriate based on 80.3% of the study population. They have declared that the following actions are performed before using them: 1) control of the forms completeness; 2) elimination of the data elements defects; 3) concordance of data; 4) translation of the codes used in the forms; 5) remove the data redundancy; and 6) control of the suspicious data accuracy (Table 3 ). The lowest mean score (1.42±1.20), in this axis was related to the usage status of international classification for maternal mortality causes coding; only 3.30% of the study population considered it very appropriate. The IMMSS guideline mentioned that ICD-9 classification was used to define cases (maternal mortality), and ICD-10 will be used when the number of such mortality decreased to less than 10% of live births in developed countries. The highest mean score (2.71±0.63), in data dissemination and use axis, was related to the status of sending summarized reports; 80.3% of the study population considered it very appropriate and noted that the integrated reports are distributed regularly and at least annually to all related parts (Table 4 ). In examining the evidence and records in maternal health department on the performance reports (2010-2014), it was observed that, according to experts, these reports were sent for all the university centers. The lowest mean score (1±0.78), in this axis, was related to the usage status of IMMSS information by management teams at all levels to set resource allocations in the annual budget processes; that 39.5% of the study population considered it relatively appropriate (Table 4 ). The Kendall's correlation coefficient also showed a significant relationship between the workplace and staff attitude toward studied axis of information management. Treatment deputy staff had a more positive attitude toward the status of information management of IMMSS than health deputy staff (p=0.004) ( Table 5) . 
Discussion
According to the results of the present study, the status of information management in IMMSS was desirable. According to (14) , the data gathering in IMMSS was relatively desirable, which is not consistent with the results of this study; as mentioned for the study, the focus was only on one aspect of information management (data gathering) and did not take other aspects into account (14) . According to IMMSS guideline, closed-open structured forms are used as data gathering tool, which are completed by three methods: verbal autopsy (statements of deceased family), confidential questioning (interview with related health surveillance workers), and clinical autopsy (the results of autopsy of Forensic Medicine organization). After identification of reasons and preventable factors, appropriate interventions were taken to prevent repetition of such cases in the committee of reducing maternal mortality in the province or city. Also, the committee determined the responsible personnel for the implementation of intervention and when and how to do it. The results were announced to the responsible level to determine funding and support of the intervention. In fact, the major part of data gathering is performed manually at lower levels without the use of new information technologies, but official automation system and the mortality registration system are used to inform at higher levels (7). Thus, it could be said that data gathering is performed combinational (manual and digital) at different levels and more than half of the study population confirmed the combination nature of data gathering methods and considered it a relatively appropriate system that matched the results of previous researches (14, 19, 24) .
According to (5), the most important data sources in urban and rural areas were obstetric wards of hospitals and health houses, respectively. Data of mothers in non-obstetric wards of hospitals and after giving birth were not recorded, and their information was not gathered. Further, there was no specific classification in legal medicine for maternal mortality; for example, if maternal mortality was caused by infection after giving birth, infection was registered as death cause not as maternal mortality, and part of the information was not recorded (5). Also, lack of understanding of some research community was listed as an urgency of maternal mortality report, which means that, in the event of maternal mortality, this death also was reported like other deaths and reported with them to statistical units. Unavailability of guidelines for related offices was listed as another factor that can affect the completeness of the data (5). Rahimi also considered that the number and type of data-gathering forms in the IMMSS are complete, but the questions of some forms, such as socio-economic and demographic variables of the deceased and their families, required modification because of the difficulty of summarizing and assessing them (14) . Also the data registration process in medical records of obstetrics departments was performed incompletely (25) .
Thus, we can say that, to perform the process of gathering data in this system well, arrangements are required at various levels, including in hospitals, health houses, legal medicine centers, and medical universities across the country. Considering the effective role of information technology in accelerating data gathering and decisionmaking in health system management (26, 27) and the necessity of using information and communication technology for pregnant women (28) , new information technologies such as mobile phones, personal digital assistants, tablets, and other portable devices can be used for issues related to system data gathering, recording, storage, and faster transferring with higher quality. Also, performing the following actions can help improve the quality of the process of gathering data in this system: 1) Reviewing data-gathering forms and adding the demographic and socio-economic variables of the deceased and their families to them; 2) establishing communicational links between different data resources and creating an integrated information system; 3) providing ongoing and updated training to the staff of the system on how to diagnose maternal mortality cases correctly (using international classifications and guidelines such as ICD-10 and ICD-MM); 4) providing all the national guidelines and international classification system to all levels and centers related with the system; 5) registration of data and immediate reporting of all maternal mortality cases; and 6) recording all the information related to mortality by health care providers in hospital or family records and accordingly in the system information forms.
Based on the review of data quality assurance axis, two attributes of IMMSS, including "periodicity" and "representativeness," were deemed very appropriate from the perspective of all research population, who noted that measurement of indexes in the past 10 years were regulated three times or more, based on all the mortalities. In the evaluation of public health surveillance system guidelines, designed by the Centers for Disease Control and Prevention, the purpose of evaluating these systems was considered to ensure the effective monitoring of public health problems; these systems should be periodically assessed, and this assessment should include recommendations for improving quality, efficiency, and advantages (29) . In reviewing the performance reports of IMMSS [2010] [2011] [2012] [2013] [2014] , it was observed that the system indicators are calculated annually and reflected to all relevant departments; these indicators include recommendations to improve quality, efficiency, and usefulness (9, 10, 15-17), which confirms the periodic attribute of IMMSS. A public health surveillance system is representative when it can properly describe the occurrence of a health-related event during the time and its spread in the population by location and person (30) . Given that the main goal of the IMMSS is to identify all maternal mortalities and avoidable causes and designing interventions to prevent these mortalities (7) and objectives, and the performance of the system is designed to achieve this goal and is currently running, it indicates that this system has "representativeness" partly attributed. The term "partly" is used because different studies have shown that identification of all cases of MMSS is not fully performed (5, 31-33), which can be achieved by linking multiple data sources and creating an integrated information system and using the latest international classifications in this field, such as ICD-10 and ICD-MM, which could largely help to solve this problem.
Controlling a sample of female deaths in reproductive age (15-49 years) obtained the lowest mean score among the questions related to data quality assurance axis. In completing the questionnaire, which was conducted at the level of the Ministry of Health by interviewing and observing documents, maternal health experts noted that such control is done in the investigation of the country's health ministry level; thus, low mean score of this question can be considered due to the lack of awareness of the study population regarding this subject and to further improve the data quality. This control should be performed at the level of universities of medical sciences in the country and before sending the indicators of the system from this level to higher levels. The status of data processing and compilation axis of IMMSS was appropriate but compared with other axes with a lower mean score. Most of the research community has considered the control process of data received from various levels (control of the forms completeness, elimination of the data elements defects, concordance of data, translation of the codes used in the forms, remove the data redundancy, and control of the suspicious data accuracy) as very appropriate. The usage status of international classification for maternal mortality causes coding that had the least mean score, compared with other items related to this axis. In review of the system guidelines, it was mentioned that ICD-9 classification was used in the case definition (maternal mortality), and ICD-10 will be used, when the number of such mortality decreased to less than 10% of live births such as in developed countries. Based on the researcher's experiences, coding diseases and death causes were mostly performed only in hospitals, especially hospitals affiliated with Universities of Medical Sciences in the country and were not usually performed in health centers. Despite the finalization of death causes registry and classification program since 2004 by health deputy of Ministry of Health, which is currently performed in 30 provinces in the country and the fact that a special section is considered for coding the cause of death on the death documents, unfortunately, this part was not completed.
Since early 2015, an integrated mortality system has been implemented in the country for improvement of this problem and for ensuring the correct coding of the death causes and recording all deaths with collaboration of civil registration, forensics, and municipalities (34) and if the proper monitoring and commitment exists for implementation of this program at all levels, it would be an effective help in solving this problem. WHO has designed a guideline to the International Statistical Classification of Diseases-Maternal Mortality (ICD-MM) in order to prevent under-reporting and specifying correct code to the maternal death causes and improve the data quality, which is the basis of the intervention design to decrease the incidence of these deaths (35) .Thus, it is better that the guidance offered in this guideline be considered in the integrated mortality system of Ministry of Health and its implementation be emphasized, so that, according to the results of different studies (31, 33, (36) (37) (38) , the classification of maternal mortality can be implemented properly and under-reporting be prevented. The status of data dissemination and use axis was desirable. Mean score of the status of summarized and integrated reports of this system was higher than other items, and the study population has stated that the integrated reports are distributed regularly and at least annually to all related sections. In assessment of records and documents of maternal health department, also, the performance reports of years 2010 to 2014 were observed, which was sent to all university centers, as the experts of this section declared. The usage status of IMMSS by the management teams at all levels to specify resources in annual budget processes had the least mean score in this axis, which should be considered by policymakers, and proper actions should be taken to resolve this problem. For instance, although most maternal deaths occur in hospitals, where on-time and successful questioning is possible with a sufficient number of human resources, in most universities of the country, there is no organizational position of maternal health experts defined for it in the treatment deputies, and no human resources are considered to perform the tasks related to this system (14) , which indicates improper usage of system data by the management teams and policymakers in the health system in annual budgeting processes. The study population distribution in different part of the country was a limitation of this study; despite multiple follow-ups (via phone and e-mail), only 76 questionnaires were completed and returned.
Conclusions
Although the status of information management in IMMSS was desirable, considering the significant importance of this process for designing and implementation of proper interventions, the following recommendations could be done to further improve the quality of IMMSS: modification of the data-gathering method using information technology; creating communication links between different data resources; periodic sample controlling of female deaths in reproductive age in the universities of medical sciences; implementing the International Classification of Diseases-Maternal Mortality and the integration of its rules on Integrated System of Death; and creating the expert positions of Maternal Health in the Treatment deputies. Also, the results of similar research topics in university levels could be useful to improve the performance of this system.
